The reactions of the quaternary protoberberine alkaloids berberine and coptisine with liquid ammonia were investigated. 8-Amino-8//-berberine and 8-amino-8//-coptisine were obtained as crystals directly from the reaction mixture. Their structures were determined by X-ray analysis and mass spectrometry.
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Experimental
Melting points were determined on a Kofler hot-stage and are uncorrected. Berberine hydrogensnlfate and coptisine chloride were donated by Professor Jiri Slavik (Department of Biochemistry, Faculty of Medicine. Masaryk University Bmo). Mass spectra were recorded on a FISONS TRIO 1000 quadrupole spectrometer in electron impact mode (20 eV).
Diffraction data were collected on a KUMA KM-4 κ-axis diffractoiner using either ω-2θ (2a) or co scan mode (CCD camera. 2b). Both structures were solved by direct methods and refined by full-matrix least-squares methods using SHELXTL program package (13) . The hydrogen atoms were positioned geometrically and refined as riding.
8-Amino-8H-berberine (2a)
Berberine hydrogensulfate (la. X = HS0 4 , 12 mg) was placed into a glass tube (2 mm i.d.). The tube was evacuated and cooled down to -70 °C. Liquid ammonia (0.5 ml) was condensed into the tube. The reaction mixture was allowed to stand at ambient temperature and then shaken thoroughly. Ammonia was slowly evaporated (within 5 hrs 
8-Amino-8H-coptisine (2b)
Coptisine chloride (lb, X = CI, 9 mg) was placed into a tube and treated like la. After two weeks, a few red crystals of 
Results and Discussion
The first experiments were carried out with berberine in the tubes of 10 mm i.d. where ammonia was condensed. Under these conditions we observed no crystal formation. The product was white amorphous material that after exposing to ambient atmosphere instantly changed its colour to yellow. TLC and NMR analysis of the yellow product proved quaternary berberine (la). Therefore a special approach to the conversion was required. Ammonia was condensed into a tube of very small internal diameter with berberine hydrogensulfate (la. X = HS0 4 ) and the vessel was tightened up.
After some time at ambient temperature the excess of ammonia was very slowly evaporated through a reduction valve.
On the walls of the tube there were found small crystals of 2a, relatively stable under laboratory conditions. The same procedure was applied for the conversion of coptisine chloride (lb, X = CI). Unlike berberine, coptisine chloride was well soluble in liquid ammonia and afforded larger crystals of aminoadduct 2b (Table 1) .
Both products were analysed by NMR spectroscopy, mass spectrometry, and X-ray analysis. However. NMR measurements failed because the aminoadducts 2 immediately decomposed in the solvents used (CDCI 3 , DMSO-d*). Mass spectrometry could supported the structures only if the low electron potential (20 eV) was used for the ionisation. The molecular ions of the compounds 2 had relatively low intensities. This finding points to low stability of a structure with aminal moiety.
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All bond lengths and bond angles in 2a and 2b are within normal range. Selected geometrical parameters arc listed in Table 2 . The conformation of partially hydrogenated ring C4a-C5-C6-N7-C13a-C13b resembles a distorted half-chair with atoms C5 and C6 significantly deviated from the plane of adjacent aromatic ring Cl-C2-C3-C4-C4a-C13b ( Fig. 1. 2). Aminogroups in both compounds are in axial positions with respect to ring conformations. Fig. 1 . A perspective view of the compound 2a. Ellipsoids are drawn at the 50% probability level. The crystal structure of 2a comprizes an extensive system of Η-bonds. Four molecules of 2a are linked by six Hbonds which involve Η atoms of aminogroups. aminogroup-nitrogens, as well as heterocycle-nitrogens (Fig. 3) . The relevant data are listed in Table 3 . 
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The sum of three valence angles around the nitrogen N7 is 346.7 0 (2a) and 354.4 ° (2b) which perfectly correlates with Η-bonds pattern. The anchoring of N7 as H-bond acceptor in 2a reflects in much more evident pulling out from the hcteroring plane.
In contrast two molecules in 2b arc linked via N-H-Ο hydrogen bonds involving dioxolane oxygen atoms (Fig. 4 ).
There are no other especially short intermolecular contacts in both structures. The investigations of crystal packing reveals the molecules in sandwich-like arrangement in both 2a and 2b crystal structures.
